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ABSTRACT: 

A semiconductor device for lowering a triggering voltage includes a semiconductor substrate with 
a first conductivity; a semiconductor region formed in the substrate having a second conductivity; 
a first region formed in the substrate, having the first conductivity and being apart from the 
semiconductor region; a second region formed in the substrate having the second conductivity 
and being spaced apart from the semiconductor region and first region; a third region formed in 
the substrate, having the second conductivity and being spaced apart from the semiconductor 
region, the first and second regions; a fourth region formed in the semiconductor region, having 
the second conductivity and being connected to the third region through a conductive material; a 
fifth region formed in the semiconductor region, having the first conductivity and being spaced 
apart from the fourth region; and a sixth region formed in the semiconductor region, having the 
second conductivity and being spaced apart from the fourth and fifth regions 
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(54) mwn&m -mmm 

(57) [gft] 

mmns V a ymmsm? (scr> &tg«-r & ; 
Bti&ixkm 1 gmss^as 1 «b«2 3 . frES«^© 

2 9fc$r£fr. 




■m&mzBf&ztitzmm 1 1 mt . 
mmmzm&ztifzWdm 2mmgtv>m2m&b . 

m&mw.mmzB&ibixizmm 1 mfmm4 m® 
ffia*^*««t^jig§^ mm 2 gttsos 5 

mm \mmmm2wtmw. 1 ^-s^eaa 
tm54mmvm&&5®m i m2?- 

s. 

tt«5RJi2] ifimm2WMtm&83ffi®c?>f%<7)$m 
<7)±mzBf$L$ti. nmmif-s.i-MzmiZiiKy 

- hmz-tts z t smLt-tmm 1 iz§m<&m#. 
mm. 

imm3 1 mmimimm^mtixmmmzB 
&ztitzimm2S!mmcr)m6mm*kx-. mm3m 
mmnmrmixmffi6M®izmiZixz>z t m 
®ti-z>m$m 1 iztmcommm. 
im%m4] mmm2m®tm9im6M®coffl<7)$m 
<7)±.mzBfRzti. mmif-^i-Mzmsztuzy 

- vm^tsz t zmit? mmm3 izismmmft 
m. 

imm5] wm6m®m%ixmmmzB$. 

zntzmmi mwMcom7m®zntiz t zmtt 

m%mizmk<o¥mw8i®. 

[§fi#jg6] mm*mmmbmmiRv ! m2M® 

frmtixm^mzB&ztitzmism 1 mmmome 

m. 

zw¥mimfcm&ziifzm2mnm<nimtoM® 

mmmzB&LZ tnzmm 1 mwmom 1 wmt . 
mmm£B&2nKim3i2mw$Lc?>m2m®b . 

ffia^Nwwttat^ifiSftfcfflam 1 #*£»»4 m® 

b. 

mm*mftffi®izBfi&ivtz mm 2m%M(r>m 5 m® 
Huiem 1 m.®#m ^usugsju fines 2® 
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®Lbtz>¥mmm. 

immsi mm 1^-5 tMimm 2 

Mzmk2tL&zb$mibtmmi7izi2m0)¥& 

mm. 

imxm] ms&3m®b®$!®4ffi®<m<7>m 
oiMtzBti&ti. mw®zmixmm3 
izm&tifzy- hmzstsz b £tmb-?&wM7 
izmmmftmm. 

imm 1 0 1 mi*m&m®b maBK<mnm 
mbmm 4 mm 5 mm*t>mnx wmmmmz 
msn. mm3M®izmtiZitfcmmimim.co 
mmL^tszb^mLb^tmmi^wsmm 
mm. 

imm 1 1 ] imm 4 m®b m§mem®^^m 
m<?)±.mzB&&tL. tmmzmixmffi3?--ii- 
Mzm*ztuiy-hm*'ktiz. t vmb ^zmm 
1 Q\zim<vmmm. 

1 mm 1 2 ] mm twmzm Lxwrnrnvm. 
®£BtiL$ti£m2mw$i<Dm7m®z-kts z t &m 
b -time* 1 0 izism&mmm. 
imm 13] mi mm.<r)*m#mfcb . 
zcrymnzBf&^tLtzm2mmmcomi^x.^b. 
znm 1 ? x;wcms^i3£« 1 mmsLom 1 is® 

z<m im®b mzm 1 ^-s^M-ajs^ftTiuidm 

1 *7*MzB\$LZhfzW> 2m , m<vm2M®b , 

mieig 1 *j *>vfrmtixmmmzB®.2tifzm2m 

MM<Dm2V x.)Vb . 

,1 OSS 2 <7 x;KC^$^Ci(lIdm2^^<0^3 fftt 

2 ^x^C^S^fl^fim 1 #S£J<7)8>4 tl^i: 

mmi 4 3 Huiam 1 ?-^-fMimnw£9-^ 

^-efcs i t wmbtzmm 1 3 cie«<vNi«^ 
g. 

imm 1 5 ] Butai^2 ?~ 5 ^w«3is«e^-s 

^K'fe 0 , mm 1^-5 ^;PJ4A!li^€^^- S t 

^•c&s i t t tmm 1 3 tiEii<^t^f^ 
m. 

immi 6] fieisisfcfiiB^i ^xmck^tj^ 

zm5M®bm-*>mimt:iii. mms.bmim 
2VxMzm~>xBfS&tifzm6ffli&'&ttz. b &m 
b -t &m$m 1 3 tz&ttwmikSM. 
[is*«i7] mmsmmmsmeimiimimm 
mx-hh z b z*mb -r&mm 1 6 \zimmmmk 
m. 

[i^jsi8] mm5mmxfmem®im2mm. 
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m 

mx°$> zzt mmt t m*m 1 6 izimommi 

[§!#« 19] mi ««£?>¥3*£&fc . 

i •> */nc»*3*ufc» i sss&*>» 1 ISMfc . 
<r c^gs i ^isfc acgs l^-s +Mzm&ztixffim 

k. 

tuiea^i: tifiem i ? xM)w» i ^*M*^m^is 

ma t'mzxmmi 2 * ^Mzw$&tut% 2 mmm^ 
[iiM2 0 ] luiem 1 * - s wse* - 5 

^"CftO. B5ISm2^-5^;MiAai^fi^-S^ 

* i k 1 9 £&*mwm 
[8t*ja2i] mm2?-$.i->i>\im®mm?-$. 

* - t *mib+&mm 1 9 tiamo^ttis 

[|f*«2 2 ] IB 1 $^*>¥*ft£ft& . 
^£«fcffi^£ii.£S&2sl^IM<7)S& 1 ^x;l^fc . 

znm 1 x is® 1 ss£«>g 1 ^he 

1 mmt mzm 1 $ -t/wcjiiss^TmBs 

micom2*;xJlk. 

L\<rm2*) xtHzmm^n^ms£m2mwmm 3 

,1 <0!B 3 M«cfc 2 * - 5 - t;l/»caiSS*iT«BB» 
SM«fc WSsdm 1 ^KOBeo* 1 JMHGA>6£ 1 8E 

mmsim^2^x)unmm2m,m^^ 1 is 
«k tmt «s!£K(c)nfi$n^ff 1 moil 6 m 

itmm2 3 ] mmmtwrns 1 vx.n*mn* 1 

9Um»6« 2SEil{5tmTB5ISm 1 9xJMCjnft8 
^filfi^2#€i!^m7fi^i: . 
iwifiSSt k mad% 2 *> *)WWM2msmfrt>% 2 E 
BHJ fc'ftfvC oiifBSfS 2 ? x JMzffl£3*ifcMG8 2*tt 



S<^)»8««4:**trit S-SfS4:-r4ii!*Jg2 2 tie 

[i^JH2 4 ] nuiam i 9- x -YM%mm&9-x 

i-fVX'M. mZ%29-X J )-M±\&-hm^9-^ 
)VX'foh £ fc *«Bfc -t&ffM 2 2 fcffi»3*&SWHI 

s. 

-h^TftO. nmmi 9-$~>-MtA\iiJim^9-$.1- 

)\,x'h% z. k $ mi k -tz>m$m 2 2 izim<rm*w.m 
s. 

[00013 
[0002] 

[8E3lWSffi] CMOS (compl ementary 
meta I— oxi d e — semi conducto 

r ) miz^x&tfL2tifc>mmm®mi. xw<r> 

&Sf1E2ftS (electrostatic disch 
a r g e : E S D ) IWfcK«Etf **7VJ* 

[0003] vm*mizm-mm\mzmtfti>m 

klX. PNy+y^ y*«JIJLfcj/'J 3>tttK 
tS^P {silicon — controlled re 
c t i f i e r : WF "SCR" iS3 ) »5. E 
SDflfflW>fc«>OSCRft:WfCtt. jKGEH$mR4 4 0 
071 §B44 84 2 4 4fX(im5 0 1 2 3 17 

[00 04] H Hi. SCR (Hitf. #BHtifS55 0 

1231 7^ra*$itfcflm) 

^«MMttm. m 1 WPt-r H 1 5*» 
t>75X<DESD^im*.i-&Z k izX ->xmilfi: 

jE3L&myxfr3znixm£iizti&,ittix. a* 

N P N ft— y Y 5 y v'X^Q 1 (D^—X -X 5 >/ 9 

h7y^x^Q2^-y5)->$n'r. mmns. (vs 

S ) A*.y H l 3i>^lf*^S 1 S:jiL-C Nl-?xi 
3fcaASjh.*W. ESD'€c£<iP-N-P-NJS^ 
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m<7 x )V 3 b PWMffi. 1 *> h & 6 N - P f££#i£; W T 
CR^hWlEftrigger voltage: 
[00053 

[&HJW8f&LJ;oi:-f&liUg] ll^U ¥*»&JIM 

&nimm±.?+ft%mM®z uz< < wi>. 

W4hU^«EEI«6fi:(«=Sr*. ftTt, SCR#IE 

t<mm-&mx (?->*>ztimt?) . es 

■S-i&ifcfcar*. Hl^sCR-CSfpirifiSrh'J^ 
fftttt7 0Vfc»fcft. 

[0006] ESDtfBHSCRahy;0WEHI6-*- 
fcft<OSfB35 t *HmiF«4 9 3 9 6 1 1 ^ < T I ) X(i 
®5 07227 3^(Sarnoff) #fc^$flT 
V»ft. T I «» ( ' 6 16) Ttt. ffiftftaNSttftg 
^'Nl^x/P (Witf, Hl«»93) t«« (Hi 

WEIiftT*-*. -^Sarnof f «ff|p ('27 

SlS(cffM$^©itSoNffiatfPM&iJt««J5 . 7 

A/1* Kk«l^«l^i+iW^aHMS*l8?fTS 

*k #wn 3&m 5#&«*ji*u vmnm 

[0007] *«BJKifliraiLfe«a^)ragg^5:»^& 

[0008] S4,C*»Wi. fcHJ;«r*E*3r*-*E 
[0009] S^icMMHtt. CMOSiecfc->TI! 

^«KV«^wnaii-cc mo sisjsigtgifflnr^ 

T'£ 0 . {£ Ml #mJE£Wt 6¥gft§IE, JWWflfcli 
S C R £ig$tl> Z b * @W fc th . 



[ o o i o ] § <s>fc*#HfcL ^rsitaw^r^E s 

[00 11] 

ggso^gftgtf & . £K(30£3*ifc& i ©mffico 

m 1 fS&fc . SKfcJBlfiSflfcSS 2imi!«>&2 ffitt 
1 ffttfcSB 2ffiWift 1 3*fl*3e»31|fi£*u 

[0012] *hbjjo» 2 c^#«^ia(±. m i mmm 

M<&mim®b % mmzBittztitzm 1 mws&m 1 
mmt. mi£m>ztuz&2mm<?m2ffl&b. m 
mb ymimmcrmni&mfrzmfflmz ktmxm 
titcw, i m^om 3 w&k . *mimmz 
B&ztdzm i mmmm4 mt&t . xmmmzm. 
ztuzm2mnm<7)%5M®b$:&ts. mi mmm \ 

m4mmbm5ffl®tm3?-$-)'Mz*m.£ 

[0013] i&tmt i*»3<0*3HaaBi. 
Xttv>f ^^<0l»^jS^fc:itt-&M*|6lttE SD«a« 

3HRlcjftft3*ifc»2»Sffi<^l'>x/Pi:. icoSSl 

ffi&bMz&l 9-*1-Mzm&ZtlXW,l <7*MzB 

ntztit:m2mmw(?>m2®®t . mi^^^mti 
xwmzB&zntz&2mmst(r>m2*7 *>vb . zcom 
2v*MzBiiLiitix:m2>!mm.<?>mffl$Lb. znm, 
3Mmmzwi2?--~i-Mzm%iZixxm2>yxMz 
m^iutmimwm4WAt. mv^vbm*. 
fc»->T»*$*ife*5««k. m2*73.>vbmmz& 
*>xmt&tu m5M®b®-<Q®wMX'*>&m6®m 

[ o o 1 4 1 x. mufamsDmrnmommmb 
ix. ^mzxh^m^mt. mimnmcvmft 
msib. zoym.\zB^titzm2wm.cnm\^^iv 

b, c\<r>m l V 3.MzB&L%1xtzm l m^Mcnm l 
b , ^^)® 1 ffittk Steffi 1 ^- 
i«7x;wc»j«3*ufe»2*«l[<^2««k. *if 

x^&»/>«h.Tit«fc«tts*ufe» 2 snsi^fe 2 -7 x 

;<0»2'7x^*C»|RS*».fc»2lWei«JB3* 
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• 

tmi v*j\s<m<r>mmfrbm i »fc'i«tii 
n*m<wsm&t>& i ^mmnxmuzm^tt 

ixtzm2mmm<nmiffl$it. siskin ^x/Koia« 
m2mfm<nm8ffl&t t>tzwnfh c k*fe& *. 

[00 15] 

mcomt u *mmm&tmizmw-t& . 

[0016] 03Mfl24te. #&HJ]c7>SfS 1 |EMBB«: 
fr< k i 3 0 VfcTF (fi£*«ffi«Dii£. 7 0 VIXTCO h 

XliSSmS) fc*«-4flBMMfi£ISff*- £ SCREWS 

2 2 NSKic^SI 21 mf 2.9 b. SifUK 

8JfH$ 2 8 k NMJ6f£®^2 9li. i 3 ^r#«;i 
SrMLTfi^-^-5-f^k Lt<OA^A" 7 h'2 0££B 
(3HS3ilT^4. N£J£ftftB2 7liSBB3 1 £B 
LT^NSWS«2 1 (c^3*ifcjBM^9ttlfc£tt 
2 5fc«5UW3S6S*i4. KWm.fm2 5fiNS-> 
x;P2 2*»*«fu ¥#tt«1£2 1 C#jfc3*ifcNSK 
ftBK 2 4 k y- M 2 6 1 mzN MO S f- ~JX9 

mmmm & . NSttBgB 2 4 2 1 iz 

wmf-si-frtixnimwi (vss) A. y h'i 

[0017] H3<3»afc«3*tiBK±T, 
B21. NStknfc^$2 4&tfNM'>x/P2 2#NPN 

]s7?ZZ*Bf&.L. NS^x^2 2. P£fttt£g2 
8RVP£$m#&&2 1 #P N P A>f 

h. MLX. NSJflKB«2 5Rtf2 7fci. NPNv\M 
jK— 7 h 7 y VX 9 Q 1 03 V 9 ?X\i P N PAM 
yYyyVX9Q}.2<r>'<<~XblX<(mth<. 
K2 0*»£>£tft^JBy'WKl OST'^P-N-P-Njg 
PSU£fjjtfH«c2 8. Nl->x/P2 2, PS 
¥*JftS«2 1 fttf NBJ&KBB2 4 T&$*U> . R s 

1 imm 1 k pmmm2 3<o^xm.2 1 nmz 
mrt-&m&m.ttt:7Fi. Rs2u.mx.2ib urn 
<ix.)\,22 comrmm 2 1 ^mzm^tmmas^ 

£5Jr$\ X. Rw \\tKW3mWi,29kKm?7x.)V2 
2<0iarN^x^2 2rtg|i{c^£tl,^il£fiM^S: 



*U Rw2l2NS?x^2 2k£«2 l^lS-C'Nia^ 
x^2 2rt^{C#t&tS^fifM*^-r. 
[0018] T7X<0l»l#lS^*>'A^^'-y H 2 0 £i!L 
TSLA$*ll.k. P^l£iafP.^2 8tNM'>x^2 2t 
J:&PNtg£l±. mWWTxZlx. NM^x/P2 
2 k tmtoWfa 2 1 fc J: h N Pig^fiiEfrlS] fc^'-Y TA 
SiiS. ^<0i$, NSte^t*2 7^LTNM^xyl/ 

2 2fc3MSSfttv^ mmm%2 5 tw&2 1 ^ 

^$2 5*»*ns^x;u2 2tzitKxmmizmmm. 
m.'hh<r>x\ yis—ryvvtfmi-thws. (xim 

Vf-jE7l*t) (EH Prelection- 
hole pa i r) mmzi.*)T'<yyzsxW%>£.-t 
hWi. Nffl«a^2 5*«ffl*<i<rV»«^J:0fi 

scRoh'j^mff^ffiT^^k^sw-rSo 3^ 
m mmmzma* n^y- h b 2 6 1 j; -5 x . h y 

[0019] 04«18Jg<iv>f^XOIgl$^ (V-f-t 
Xc0iag«EX{±iil!Sm^) fc*ft-6 S C R<0fl|j§5:^ 

CFS-itSotttLT . 04WlfjS(iPSS£Sci(^^fiI 
ffl-tl.. ^9<*ffi!S2 lfc#j£3*tePSKttJH«3 3 
Ji. NM->x^2 2t®Ji!t$^PSaii;iim«{34k^ 
-R^^«Jl3 6^aLT^$tlT^l.o Nl->x;P 

2 2cortgi5T'. pfflj£s^«3 4 lipwmmm 8& 

?-m35\iPwmm&2smfnmi$L 
M®29bmzm9mzmixw>MW±?-$i->\sb 1 
xnnmns. (vdd ) F3 o(iigs§<xtv^. 

£B 2 1 KTMSta: PBttttBB 2 3 » 
K 1 Olca&Sit, NWimm®2 4(iA^»^-y H 2 0 

£msmizm&$ti&. m4mmz£mm®SM>® 

mi. h^y^x^Q 2<oxs -y 9^tK-xm-tf 

%mn&vvmzm&zix. vyyvxtQ 10x5 y 

K2 OtCilS^tl^vlk^l^^T. 13 

3kl§|--C&6„ 

[ 0 0 2 0 3 -?4 i-x<7)mmmwxiv< v h 2 0 £a 

LTjjlA^ixSk. NaKJS^«2 4kPMS«2 1-C 

^$ni»N-pg^{i>l^ri&i{^^r^^fi. a«2 

lfcNl>>x/l/2 2-C'JBfi£$ixl»P-N^i)£fr|fi]t 
v^TX$^S. i» PMK^«j3 3^j1LTS 
«2 1 tm§^-C^I»PSffiSi«feS3 4 k Nl->x^ 
2 2^ia«PN^T^-^y'>*ymJI*^Six 

h. pwm&m 4 *«^2 1 (ctt^TfflwwtciiiSi 
mmx'hhox'. yis-twytfrnL-tzME (e 
Hpmmizk-yXTXyyi'x.w.Biz^&mfE) \tpm 
mm®3 3W34mMzti%^%it£ <H&rr 
1. *ix* 7'\s-7?vytfm.i-z> , mi) { ($iT?z> 
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[0021] H5&t^a6<±*?lfl^2l|{fe^ffi(c«J: 
6SCR?)fSj§S:flc$\ 

[ 0 0 2 2 ] . 05{±7°7XOP^^t*li-Sli 

3WNSKSfl2 4li. 3WOT*»LT««lflE/'« 
■y Y 1 OCiit&Sft*. NS9x*2 2(CjBjfcS*lfcP 
SKffl^2 8ftVNaiftafiW2 9tt. 
■CA^WH2 0tJ«S3n«. H3»J:3t. WsL2 

1 fc#l£3ftfcNiajSBH«2 5UNa>>x^2 2130 
«StefcN£KtKRW2 7 1:355*3 1 *aUTE»K 
ilgiSftf,. iiUCfci/C. fflR2 1(c«NMJ£l5t«J* 

2 5(cgLr ps©m£is[«^4 i mmstix^ 

2 0fc8SA$*ll>l$, rW-^^y«NM*>xyP2 2 

iM«i$2 5 fc PSaiSSfi£iS[ffl«4 1 <7>IS]T'?££L 
T. SCRcDMJ#mE£®T$-ti:&, 
[0023] H6tt?>f ^X<7)glSf^tJttSffljfC 
$> 0 . 2 1 fc#*3*ifcPffl«aHHH2 3tt 

Kli)UE"7F10l3ttt3*u N£J£ttf(W2 4ttA 
hf^/ K208SISS*!.*. Nffl^xA'2 2fcJttRS^ 

pffl«aj^2 8atfNa«:ijE»«2 9ii, rants" 

•y K 3 0 (C&lt3itSS*i& . S«2 1 CMS 
*lfcPSKISlW3 3(±NS>7x;i/2 2fc#*3*ufcP 

fcHtf/C. Nffi*x*2 2teliPSB»««34fc:«l, 

TNa«aiK«aww4 735(W*s*iT^4. ^t. 

•7>f ^XW^Jfc^ATJ^y H 2 0 SriiLTs£A$tL 

w&2 1 pfiK£ftiias3 3 tmsub 

cas§^piji;»3 4 1 Ns»»tn£gui{W4 

[0024] H7ai^8{±*JMHtf5Sl3||(BB!BtcJ: 

&scR<?mm®mxm . y-hB*wffltfci»os 

ffijSfcSrf. B7lir5X«i»JiBHc*^SMg£. 

[00 2 5] H7^#Rg-rSt. Pi!¥?S<*Sl£ 2 1 lc 
JB*S*lfcPSSfaKS«2 3 fc NSi^2 4 fc*fc 
ffiJKff/ty Y 1 Otej&KSflfcy- hJB5 1 fct 

•7x^2 2 rtfc»jfis*ut n mammrn 5 2t amm 

Y® 5 1 Jig£t£2 i m&ztitzNmmiM®24 1 N 

M»>x;U2 2(Cjg|S$it^Nai!£S[M^5 2C0ia-C. & 
U2 1 <7>&ffi£: NS l 7x;k2 2a3gn£Hh>Tftj&3*i 
TW. Nl<>x* 2 2 fc»Jfi3*lfe NSttttffitft 5 2 

y-MB51fct. H3«>y-HB2 6fcB»C. 



itf@$5 2 fc PmWfo2\<rMX*mLth7\'-'7y*; 

NS7x*2 2rtt:tt. H3&mCPSJ£ftfH 
«28fcNSBS^2 9fcjWB*3*vO**. 
[0026IH8*«»t*t, S*2 1fc»*$*lfc 
PStetS[«Ji5 5tNl-)x/l/2 2fc»«5ixfcPiat 

wns»2 8cDfii<nmmc?>±.mzy~ yms 7-hw$&ti 

y-M57ll Nfi*7x/l'2 2l3ft£c<*lfcP9 

ram^2 8a^NiBteawstt2 9 tat, «mtE" 

•y H 3 0 fc*ffl(;ii£3;ft..|> . mm 2 1 fc»jfc&:fifc p 

mmm2 3amnm&*v y 1 oicasssfu nm 

ft®.®.® 2 4 (iATJA y K 2 0 ti«£Sft.& . 2£J£ 2 1 
l3M3ftfcP3ttSKgtt5 5fiA4 TX#EMll£ft& 
V^70-f< >?tfMX$>&. y-h«57«, 04O 
y-h®3 5tl^«(C. PSftlix1fUiiB5fcNM'7x;P 
2 2^|§T«tS7'b-^^«7ySrJDit$-(i:^<7)T'. 
S C R<?) h »J #mffl±<KT1-& . 
[ 0 0 2 7 ] V-f 1-Z0Mtffito£*tt& S C Rc7)fi|ii 
£*-*1I4. B6fttf08Ci5Vvc. P9¥«fld£«2 
1 (3M3*lfcP£ttftftK2 3 fcOmE"? H 1 0 
fcgfSU N®m.m®2 4 SrATjAy H 2 OtejMW 

zmm. pmastMA2 3 1 Nsmam* 2 4 sr A7j 
sk> KioraHE2 ltfMjrtv Ytmmtix. u 

■rzOBMUMattl S C RO£&ffl&ff>N P N Pg 
[0028] 1 1 li*#»3»4!iil««£ 

tmx$>&. 

[0029]H9S-*BIW*t, PMW*ffl52 1i: 
NS»7x^2 2<0ia<0^IHiiX^4"C^tT. 3EK2 1 

{c?gjftsti.fcPsaai^£iSEfsiS6 1 fcNs*>x*2 2 

{tii<xT^$tLTU&. PS^iiSl£tScfa^6 1 1 n 
3?iti!£l£i£i5cfgt*6 2(iA'-f TX^JnS^^rV^o- 
f - * y ^«cJ>S . 2 1 tUBftSiifc PSifcM 
1^2 3aU f NMKftM^2 4<±£tf!^EA 7 K 1 0 tcft 
iitciiMSa. NM-7x;P2 2 tJEWS*i«: PSSaM 

wa B>mf^mmmt.2 9tijji><? y 2 oe*mz 

illSSI.. Ajj^-yY20£mLX77X(?>Vmf$.fti> i 

w>mi(>i<r)Wfmmz;VTxztix, 7\s-?y 
pmm®j®mm®6 1 1 ummmg 
mme 2mmmAtfmmk\ yu-^^y 

JBEtiKT-tl. . A(i^< 1 1 3 0 h 'J 

mjE5rf6^$-fr^^i~i. 2vmn&imm'h 
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[0030] mi oRxmi m9<7)NwmLm® 
tmi^t. bp*>. hi otn SM-^x^jg^Bux 

#>£>IS1ISB (A<7)l/2t^^. 0. 5-0. 6u 

m) mmtLXNmmmit.^mme2tpNm^^2 

2lzBf8.Zti. 01 1TI4, fflR-^x/MJMXj!^ 
1MB (A0)l/2t%:h*>. 0. 5~0. 6um)tz 

vmnx pmm®g.m.Mm i tf*mm&2 1 kjb 

. r7X<vmmtfX1i>* ■> h* 2 0 *>/i>S£A 
$*1|>1S£. 0 1 0T<iN^®j||^t£ftiJ^6 2i*K 
21<0HTCr7V-?* , '>>T&i t »£U 01 1T'I±NS"> 

2 2 1 PS«iii£»B«6 1 

[0031] m9Vism\ ivit. ±(c y^xcnmi 

{zm hw^mmmmL^tK m&LtMA. 06 
x\ms t m-wttiz x ->x . v>f ^^mja^t 
*tn»«a«^nffT-#s 0 bp*>. nm*>x^2 2h 

h 3 ofc^ettjiisu pm2«2 i tzm 
ztLtz prnmrnm 3mnmm.wm2 a zmm 

Ea'7 K 1 ORtf A^-y H 2 Otc:#*j£*£tl>£ 
6. 

[00 32] 01 2TiSm 1 6{iSfiSgC £«K4C bT 
Wmm^L. X1)K>r H 2 0 fcSJHE"? F 1 0 
<&B£irc*< . Xii^y Y 2 QbWKm&*v K3 0 

[0033] 5fe-f. 012£#Bg-f&fc. itrtUgP+ffi 
^2 8atXN+m^2 9*«N^x^2 2 (HSlNg-* 
xyP) izB&ZtlX. f8ffi/^7 K3 Ofc*iIfciI*S 

(77x<r>mfmizmmmm\iKft^v 

K2 0l3Sg3*l&) . NS«>x;U7 2 (35 2N 
S«>x^) f*3(C«itgN+^7 3X1^+^1^7 4**^ 

mtRMzmzmmte&mm&^y h i otius 

2tlZ>) . N+^7 5l±2^21tNS'>x;P2 2^ 

to&ftgTN+^$7 6I±2«2 1 i:NS3^x^7 2tf) 
l^*JIWfcfclvot#^oTJIMS*l&. N^x 
/U7 2 #P +ffl$7 4 *msL 2 1 A>£>H8t£-£&tf>t\ 
v>f i-Z(?>mtiftfLft#Al)>* v H 2 0 £ & LTsSA^ft 
Tfc. P+fgi^74tS^2 ltimStl&V*. N+« 
®75. 7 6«SCR«hU^mffi^ffiT§-frl.. - 

miAlZTjfrtkolZ. N+ffim75, 76£P+S 
1S7 8, 7 9Wt#tSCi:t.T'§l.. 
[ 0 0 3 4 ] 0 1 3T'ii, NM^x/l/7 2(ygj££ixrt: 
N+^7 7fc. NM^x^2 2{^fi£$^N+|glS 



6 2i*<. *Nfi«>x^k3HR2 lofflomzmfr^m 
mmm b <i tmx sni^x ;n*u;:ffM§ *it v . 

z<7)£ oKffimi. 0 l 0<7M£giS$&c ^«.|;L 
TS**»«OSiaLfefcWi:|aHrft*. 01 5«L 

01 3*50 1 ovm&^mLtzMtmmx'h&zt t 
mmz, 01 Hz^p+mme \ m^nm^x.>v2 2 
{zm~hftmm*n?t. p+fsissiiiNS^x/^ 

2fcSiR2 l£O0cO^jii*^0r^liB(3feWLT3S 

«2 1tM^S. 01 3&tf01 5<mm:^t 

xmm&tLtMi s&m-tht. N+fR$6 2t 

P+ftii£6 li*>\ 4^N+«iS7 7tPH-M^81fc 

^x^-^tfO^HSr^T-^NS^x/Pfc^fiic 
21t#^Jg«$ill, c 
[0035] 

3tf*fc*>fc»flUttiS PSJ£i4«HEX(±NSlfel[m« 
*»C MO S^jSXS±T'iB JnW^rvx ^igSrfit 

X. ^(c«!->-C b U ^'mjI^PST'^ SCOT' (097^ 
SHI l^J:3fc) . 3¥^14<Oi,SSCRco^^« 

T'§^>. locoscRffijtKj-jTr^xmw 

mmE s DSKiitt^siff & . 

[0i] -aiw^ffi^ffffl^ 3 ymmm^m^mm 
mmx-hh. 

[02 ] -^^«€ffiffl^'J 3 >3H]epg«f coBrffi 

[03] i mmmiz x&isv? >mwmfe 
m=F<nmmmmx'hh. 

[ 04 1 ^mim i mmmtz £ h ^ u 3 ymmm. 
m^i^mwmmx'hh. 

im5 i*mi?>m2mmMi l z ? y$mm. 
[06] *mm2mimmiz£hi/vay$mm$i 

im7) *minm3mfmmiz£2>isvay%mm8i 
m=F<7)W®mmx-$>&. 

[08 1 *WR<F>m3mmfmz£h >- y 3 y^jtips^ 

^<7)Biffi«ji0-CJ)S, 

[010] *m^4$mmzthwu>mm 
^Mi^mmmmx-hh. 

[011] *HBB^4^{S^@.tJ;-&v»J a>MWm 

$im?<?>mwmx'$>z>. 
wmm^mmmmx-h h . 

[013] *^Hflttaa 0 x«»l®ai^WtS y'Jn >*o 



®mffim : f<mmmmv*> h . 

[015] *«H{=ttr>T*rffcMfi*fr*4 y©J 

[016] *m\z^xftwm&%-$* ^'j^ 

flHSS*?- coBfiiilSJtiaT'J) 4 . 

10 &ltW£(VSS) sf?K 
2 0 A^yK 

[HI] 
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21 vmmtwtL 

2 2. 7 2 NM^x/U 

23. 28. 33. 34. 4 1, 55. 61. 74. 7 
8. 7 9. 81£^P£K§fcgUfi(P+fU$) 

24. 25. 27. 29. 47. 52, 62. 73. 7 
5, 7 6, 7 7S»KNStei«3{«(N+iatt) 

2 6, 35, 51. 57 y-M 

3 0 WMMS. ( VD D ) H 

3 1, 36 sm® 
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[129] [131 0 J 
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[01 2] 

[01 1] 
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[014] 

[013] 
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